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Introduction 
Establishing a database of pesticide usc by crop is necessary to 
respond to issues concerning groundwater, protection of endangered 
species and pesticide residues on food. There is also a need for state 
level pesticide use data to respond to benefits assessments of pesti-
cides in the EPA special review process. 
The objective of this project was to collect information on the 
kinds and amounts of pesticides used to control apple pests on 75% 
of the apple bearing acres in Connecticut during 1990. Growers' opin-
ions on quality, yields and cost of alternative pest control measures 
were also collected for comparative purposes. 
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Materials and Methods 
A written survey was determined to be the most cost effective and 
least time consuming method of data collection. Several state organi-
zations and individuals were contacted for ideas on data collection 
and survey design. The most useful information on collecting alterna-
tive pest control methods was found in Tom Feurer's sweet com sur-
vey, designed for the Delaware Agricultural Statistics Service (Feurer, 
1990). For pesticide application information, the survey designed by 
Steve Wood for the New England Fruit Growers' Association, Com-
mittee on the Environment was useful (Wood, 1989). Dave Kollas, 
Pomologist at the University of Connecticut, was also very helpful in 
designing the survey. (Appendix I). 
The 1989 Connecticut Tree Fruit Survey (USDA, 1991) states that 
there are 93 apple growers and 2,633 acres of bearing apple trees in 
Connecticut. Names and addresses of orchardists were obtained from, 
Connecticut Apples: A Guide (Connecticut Department of Agricul-
ture, 1990), and His/ories of Connecticut Orchards (Brusic and Bru-
sic, 1990). Names and addresses of certified private applicators in the 
orchard category were obtained from the Connecticut Department of 
Environmental Protection, Pesticide Management Di vision and used 
as a cross reference. 
The survey was designed to collect the following infonnation: 
A. Acres planted and average yield 
B. Chemicals used for control of each pest 
I. Number of treatments and rates 
2. Cost of chemicals per acre 
3. Method of applications 
4 . Time of applications 
C. Alternati ve control methods 
D. Potential yield changes from alternatives. 
The survey fonn was divided into the following three sections: 
Section A: General Instructions. Each grower was asked to 
choose one block which was representative of his/her orchard and 
report all pesticide use during 1990 for that block. Requesting infor-
mation about a representative block versus the entire orchard reduced 
the amount of time it took to fill out the survey and encouraged par-
ticipation. Growers were asked to report every application of every 
pesticide, the actual area treated, the label rate and the amount of for-
mulation applied including unit of measurement. They were further 
instructed to fill out the form as completely as possible even if there 
were questions they could not answer. 
Section B: 1990 Regular Spray Program Information. The first 
part of this section asked for specific information about the orchard 
and the representative block. This included the number of acres in the 
sample block and the entire orchard that was sprayed, number of bush-
els harvested per acre, number of bushels not harvested per acre and 
the average gross income per harvested bushel. In the second part, a 
table format was used to collect pesticide application data for the 
block. Information requested included date of application and growth 
stage, trade name and formulation,label rate, actual rate per 100 gal-
lons, gallons of mix per acre, acres treated, application technique and 
pests targeted. Block spray record information was used to extrapolate 
chemical use data for the entire orchard. 
Section C: Alternative Program Infonnation. A table format 
was used to collect information and opinions on alternative pesticides 
andlor methods which could be used in lieu of the pesticide reported 
in Section B. The expected change in quality, yield and cost of the 
alternative was also requested. To indicate what effect an alternative 
pesticide andlor method would have in comparison to the pesticide 
they had used, growers checked "no change", "increase", "decrease" 
or "don't know". If there was an increase or decrease, they were asked 
"how much r' This information was requested in the form of educated 
opinions in order to obtain the greatest input from growers. 
To encourage growers to return the survey and ensure collection of 
data for 75% of the acreage of apple bearing trees, several steps were 
taken. The first step was to use language that was familiar to apple 
growers on the survey so that the questions were easily understood. 
The second step was to explain the purpose of the survey and the 
need for participation at every opportunity. Presentations were made 
describing the objectives of the survey and encouraging cooperation 
at two major fruit grower meetings in Connecticut-the Annual 
Woodstock Fruit Growers Meeting on February 13, 1991 and the 
Annual Connecticut Pomological Society Meeting on February 20, 
1991. A newsletter article explaining the survey and the need for 
grower participation was printed in the Fruit Growers Newsletter, 
(University of Connecticut CES, March 22, 1991). 
On February 26, 1991, the surveys were mailed with a cover letter 
explaining how data would be used and kept confidential. Follow-up 
post cards were sent one week later reminding growers that their input 
was needed. Follow-up phone calls were made three weeks after the 
surveys were mailed encouraging cooperation and offering assistance 
in completing the survey over the phone or on the farm. Each grower 
was called a minimum of three times in an attempt to contact them. 
Growers with the greatest amount of acreage were all contacted by 
phone to assure their cooperation in the program. 
In addition, post cards were mailed six weeks after the survey to 
growers who had not returned the survey and could not be reached by 
phone. The post cards were handwritten and sent first class mail in 
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order to personalize them and to keep them from looking like "junk 
maiL" Post cards were used instead of letters. assuming growers 
would be more likely to take the time to read a short post card versus 
a letter. 
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Results and Discussion 
Regular spray program 
Forty-two surveys (45.2%) were returned out of the 93 mailed. These 
surveys represented 1,750 acres (66.5%) of the 2,633 acres of apple 
bearing trees in Connecticut (USDA, 1991). Eleven (11.8%) of the 93 
growers went out of business in 1990. This was based on growers 
who said they were no longer in business or on surveys returned and 
marked "Moved, No Forwarding Address". The amount of acreage 
this represents is unknown. Forty growers (43%) did not respond. 
Thirty-five of the 42 surveys returned, contained complete and 
usable pesticide information on 297 acres. These 297 acres were 
selected by the growers as representative of 1,686 acres. Therefore, all 
chemical use data in this report is a projection of use on 1,686 acres 
(64%) of the 2,633 acres of apple bearing trees in Connecticut 
(USDA,1991). 
Based on the general information provided about each orchard, the 
following infonnation was calculated. 
o All acreage reported was treated with pesticides. 
o Average yield was 281 bushels/acre. 
o Average number of bushels/acre not harvested was 16. 
o Average gross incomelharvested bushel was $9.47. 
o Average gross income/acre was $2,662. 
Apple growers used 73,250 Ibs. of pesticide active ingredient (a.i.) 
to treat 1,686 acres (Tables La. to I.e.). These tables show the time 
frame during which each pesticide was applied, the number of applica-
tions applied by pesticide, the rates of active ingredients used per 
application and per year, and the total pounds of active ingredient per 
year for each chemical used. Micronutrients are not included in the 
73,250 Ibs. a.i. applied. Micronutrients used are expressed in amount 
of formulation applied (Table IJ.). Of the 73,250 Ibs. a.i. used, superi-
or oils accounted for 38,668 Ibs. a.i. (52.8%), fungicides for 22,437 
Ibs. a.i. (30.6%), insecticides for lO,9621bs. a.i. (15%), herbicides for 
728 Ibs. a.i. (I %), growth regulators for 351 Ibs. a.i. (0.5%) and roden-
ticides for 104lbs. a.i. (0.1 %). Superior oil figures are not included 
with other insecticide figures in this report. The superior oil numbers 
are of such a magnitude that they would skew the insecticide figures 
if combined. 
Growers spent $466,717 on chemicals to treat 1,686 acres. Tables 
2.a. to 2J. show the rate of pesticide applied by formulation per acre 
and per year, and the formulation cost per acre for both a single appli-
cation and for the year. Of the $466,717 spent on pesticides, fungi-
cides cost $221,215 (47.4%), insecticides $173,630 (37.2%), superior 
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oils $4 1 ,624 (8.9%), herbicides $1 1,408 (2.5 %), micronutrie nts 
$8,090 ( 1.7%), rodenlicides $7,364 (1.6%) and g rowlh regulalors 
$3.386 (0.7%). 
Formulation costs for eac h material were obtained in August 199 1 
from two agricuhural chemical retailers in Connecticut. Prices fo r 
199 1 were used because 1990 prices we re not available for most o f 
Ihe malerials. Prices for Plictran 50W and Kelthane 4F are from 1986, 
and Phosphamicion arc from 1990 because these were the last years 
they were marketed in the state. 
Caplan, Ihiram and benomyl comprised 18,883 Ibs. aj . (84.2%) of 
Ihe 22,437 Ibs. a.i. of fun g icide used and accounled for $ 122,7 18 
(55.5%) of Ihe $22 1 ,2 15 spenl o n fun gicides . All 1,686 acres were 
treated with one or the o ther of these three fungici des. These fi g ures 
show a heavy re liance on a hand ful of fun gicides. 1l1is is troubling 
when one considers that fewer fungicides are available for use than 
two years ago and that disease res istance develops when the same fun-
g icide is used repeated ly over time. See Tables I .a. and 2.a. 
Diuron and te rbac il amounled 10 449 1bs. a. i. (6 1.7%) oflh e 728 
Ibs. a. i. o f herbicide used. These two mate rials accounted ror $8,055 
(70.6%) of Ihe $ 11 ,408 spenl on herbicides and were used on 104 
acres (6.2%) of the 1,686 acres. A 10lal of 207 acres ( 12.3%) of Ihe 
1.686 ac res were treated wi th some type of he rbicide. See Tabl es I.b. 
and 2.b. 
Three insecticides- az inphosmethyl, proparg ite and phosmet-
compri sed 7,938Ibs. a.i. (72.4%) oflh e 10,962 Ibs. a. i. ofin secli cides 
used . The cosl of Ihese Ihree maleri als was $ 107 ,350 (6 1.8%) of Ih e 
$ 173,630 spenl on inseclic ides. All 1,686 ac res were Ircaled wilh o ne 
or the o ther of these three insec tic ides. See Tables I .e. and 2.e. 
Superior oil s lotaled 38.668 Ibs. a. i. al a COSt of $4 1 ,624 and were 
used on 1,329 acres (78.8%) of Ihe 1,686 acres (Tables I.c. and 2.c.). 
Growlh regulalors to laled 35 1 Ibs. aj . al a cost o f $3,386 and were 
used on 226 (13.4%) of Ihe 1.686 acres (Tables I .d. and 2.d.). Rodenli -
cides to taled 104 lbs. a.i. at a cost of $7.364 and were used on 196 
( 11.6%) of Ihe 1,686 acres (Tables I .e. and 2.e.). Micronulrie nls cosl 
$8,090 and were used on 289 (17. 1 %) of Ihe 1,686 ac res (Tabl es I.f. 
and 2 .f.). Amounts o f micronutrients used are shown in Tables I.f. 
and 2 .f. 
Carbary l is li sled bolh under inseClicides (Tables I.c. and 2.c.) and 
gro wth regulators (Table I.d. and 2.d .) because of it s unique abi li ty to 
re used as an in secticide and a fruit thinne r. The combi ned fi gures for 
carbaryl use are: 
o acres Irealed- 197 ( 11.7%) oflhe 1,686 acres: 
o lime of appli calion- pelal fall , 8125/90; 
• numrer of applicmions (range)- l (04; 
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• average number of applications-1.7; 
• rate applied per application (rangeH.4 to 4.0 Ibs. a.iJA; 
• average rate per application-l.4 Ibs. a.i.lA; 
• average rate per year-I.4lbs. a.i.lA; 
• total formulation cost/year-$2,113; 
• total amount applied in 1990-364 Ibs. a.i. 
The total amount of carbaryl used (364lbs. a.i. on 197 acres) is 
thought to be low. It is possible that some growers did not consider 
carbaryl a pesticide when they used it as a thinner and, therefore, did 
not report its usage. Carbaryl was reported as being used as a thinner 
on 188 acres (11.2% of 1,686 acres). 
Tables 3.a. to 3.c. show which methods of application were used to 
apply each pesticide. When applying pesticides, the most common 
method of appl ication for fungicides, insecticides and superior oils 
was air blast (Table 3.a. and 3.c.). All growth regulators and micronu-
trients were also applied with air blast sprayers. Herbicides were 
applied with handguns, boom sprayers and other methods (Table 
3.b.). Rodenticides were applied with spreaders or by hand. 
Alternative control methods 
Tables 4.a. to 4.e. show the opinions of growers on how the use of 
alternative pesticides and methods would change the quality, yield 
and cost of their crop. One hundred and eighty-five alternatives were 
listed for 47 different pesticides or pesticide combinations. Of the 185 
alternatives, 160 or 86.5% of them were other pesticides. Twenty-five 
(13.5%) were nontraditional chemicals or methods (i.e., trapping, 
mowing, horticultural soap, superior oils, natural predators, disease 
resistant varieties and scouting). Nineteen growers slated that there 
were no alternatives for various pesticides listed in Section B. 
Of the 185 alternatives suggested, growers felt that only 7.6% 
would improve the quality of the fruit, 3.2% would improve yields 
and IS.! % would decrease the costs. Quality, yield and costs were 
generally seen to be negatively affected by the use of alternatives. 
Forty percent of the alternatives would cause the quality to decrease, 
27 .6% would decrease yield and 36.8% would increase the costs. 
Some of the growers felt that certain alternatives could be substituted 
without causing any change to their crop. No change in quality was 
stated for 28.1 % of the alternatives, 40% would not cause a change in 
yield, and 11.3% would not cause a change in cost. As in any survey, 
there were those who did not have an opinion or did not know what 
would happen if an alternative was used. Growers did not know how 
24.3% of the alternatives would change the quality, how 29.2% would 
change the yield or how 36.8% would change the cost. 
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Two conclusions can be drawn from Tables 4.a. to 4.e. One is that 
apple growers are heavily dependent on chemicals. Of the 185 alterna-
tives listed, only 16 (8.6%) were nonchemical alternatives. As one 
grower said, "I have been working with the orchards since 1965 and I 
would have the following observations. First, you cannot possibly 
grow apples without spraying. Second, the public in this area will not 
buy any apple which is visually defective." The second conclusion is 
that there is no consistent opinion among growers as to the effect each 
different alternative would have on quality, yield or cost. 
Pests and Problems 
Tables 5.a. to 5.f. show the number of acres treated for and the 
number of applications made for each type of apple pest. Thirty-three 
of the 42 surveys returned by growers contained usable information 
on control of fungi. These surveys accounted for 229 acres selected 
by growers as representative of 1,219 acres. The three diseases affect-
ing the greatest number of acres were apple scab, apple rusts and sum-
mer diseases (i.e., sooty blotch and fly speck). Each of these diseases 
were treated for on 88% or more of the 1,219 acres. Apple scab, 
affecting 100% of the 1,219 acres, required an average of 9.1 applica-
tions per acre. The disease while rot affected the least number of acres 
(3.3%) and was treated for an average of2.0 applications per acre. 
See Table 5.a. 
Thirty-four of the 42 surveys contained usable information on all 
the other pests and problems (i.e., weeds, insects, thinning, preharvest 
drop and rodents). These surveys accounted for 239 acres selected by 
growers as representati ve of 1,489 acres (Tables 5.b. to 5.f.). Weeds, 
which consisted of broad leaf and grass types, were treated for on 
9.2% of the 1,489 acres for an average of 1.1 treatments per acre. 
See Table 5.b. 
The four insects affecting the greatest number of acres were apple 
maggot, plum curculio, aphids and leafminers . Each insect was 
treated for on 89.3% or more of the 1,489 acres. Apple maggots, 
affecting 100% of th e 1,489 acres, required 3.8 appl ications per acre. 
See Table S.c. 
One application of growth regulator was used for pre harvest drop 
control on 5.1 % of the 1,489 acres. Thinning was done on 17.1 % of 
the 1,489 acres with an average of 1.1 applications per acre. See Table 
S.d. 
Rodenticides were used for control of orchard mice on 16% of the 
1,489 acres, with an average of 1.1 treatments per acre. See Table S.e. 
Micronutrient deficiencies were treated for on 10.8% of the 1,489 
acres. An average of 1.3 to 2.7 applications per acre were applied for 
different deficiencies. See Table S.f. 
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Micronutrient deficiencies were treated for on 10.8% of the 1,489 
acres. An average of 1.3 to 2.7 applications per acre were applied for 
different deficiencies. See Table 5.f. 
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Summary 
Growers are dependent on chemicals to grow apples. Records showed 
34,582 lbs. a.i., not including micronutrients or superior oils, were 
used by 35 growers on 1,686 acres in 1990. This represents an aver-
age of 20.5 Ibs. a.i. of pesticides per acre at a cost of $247 per acre 
(9.3% of the gross income per acre). The total cost of chemicals used 
on 1,686 acres of apple bearing trees, including micronutrients and 
superior oils, was $466,717 or $277 per acre. 
In addition to the above nwnbers, growers' comments constantly 
revealed their dependency on pesticides. As one grower said, "If I 
can't get the necessary chemicals, I'll get out of the business." 
Using a written survey as the means of collecting infonnation was 
received well by the growers. Only two growers requested on-site 
assistance and no surveys were completed over the phone. 
A suggestion to improve the next survey would be to mail the sur-
vey no later than the beginning of February. Growers do not have 
time to respond to surveys during the growing season. Another 
change would be to eliminate the column titled "Label Rate" in Sec-
tion B. Infonnation in this column was generally either incorrect or a 
duplication of information in "Your Actual Rate per 100 Gal." col-
umn. Label rate information can be determined from pesticide labels 
by the person compiling the data. 
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Table l . a . Timing , number, a nd rates of fu ngicide appl i cations ba s ed on act i ve ingredient 
0 
Total 
Rate (ai / A) (Rate (ai/A) pounds 
0 
" 
"0. M "0. or po< po< Rate ( ai / A) a ctive 
Ac res Time ot applications applicat ions application app lication per year ingredient 
Fungicide Formulat ion trea ted application (range) (average) (range ) (ave rage) (average) I year 
benomyl Ben l ate 1,285 green tip- 2- 15 '-' .3- 6.0 o~. ,. , 0' . ., lb. 1,156 
50WP, 50 0F 9/29 
captan Captan 50WP 1,093 1/2 " green- 2-14 
'"' 
. 1- 2.9 10 . U lb. U lb . 9,291 
9/29 
Capt an 80WP 
'" 
pink-9/22 1-13 U . 1- 2.3 10. U lb. U l b. 1,2 38 
Captec 4L 
" 
6/9-9/1 , ' .0 1.0 10. 1.0 lb. 4.0 l b. n, 
total 1 ,501 1/2 " green- 1-14 0.0 .1- 2.9 lb. U lb. U 10. 10,808 
captan 9/29 
dodine CypreK 55W 
'" 
green tip- 1- , U 1.1- 11 . 4 oz . 9.1 oz. U 10. 
'" 5/16 
tenarimol Rubigan EC 1,014 silver tip- 1- , U . 2- 1.5 oz. .5 oz. 2.1 oz. m 
6/23 
fer-bam Ferbam 75WP, "0 green tip- 1- , LO .3- 9.1 lb. 1.0 lb. U 10. m 
Carbamate 6/23 
WOO 
mancozeb Oi thane OF , tight , LO 9.5-22.5 oz . 15 . 0 oz . 3 . 0 lb. 
" cluster--
bloom 
Oithane 1-1-45 
" 
blooJ:l-5/26 ,- , U 12 . 8 - 20 . 5 oz. 14 . 1 oz . '-' 10. 
" Manzate '0 tight ,- , '.0 1. 1- U lb. U lb. 5 . 0 lb. m 
200DF cluster-
6/10 
Penncozeb 
" 
1/2" green- , ' . 0 1. 6 lb. 1.0 lb. U 10 . m 
,ow 
'J' 
total 
" 
1/2" green- ,- , U . 6- 2 . 3 lb. U lb. 4.5 l b. m 
mancozeb 6/30 
Table La. continued 
c 
Total 
Rata (ai/A) Rate (ai/A) pounds 
• b NO. ot No . 0' po< poe Rate (ai/A) active Acres Tbe of applications applications application application per yaar ingredient 
FUngicide For.ulation treated application (range) (average) ( rangel (ave raga) (average) /year 
lIlancozab/ Dikar WP 175 5/18-5/26 2 2.0 2.0 lb. 'lo0 lb. 2.1 lb. m 
dinoeap 
.etirall Polyralll 800F 50 tight , '.0 2 . ' lb. 2.' lb. 7.2 lb. 
'" clust.r-
petal tall 
ayclobutanil Nova 'OW 
." 1/2" gre.n- ,- , ,., .6- 3.2 oz. 1.6 oz. 3.8 oz. 222 
7/21 
sulfur sultur 83WP 
'" 
6/2-7/21 ,- , 2.5 2. 4- 2.5 lb. 2.5 lb. 2.7 lb. m 
thiophanate- Top.in H 
'" 
1/2" graan- 1-13 5 . ' 2.3 - 12.3 oz. 6 . 0 oz. 13 . 8 oz. 
'" l!1ethyl 70WP '/2 
thin,a Thira. 65WP 1,"42 green tip- 1-10 ,. , .3- 5.2 lb. 1.9 lb. '.8 lb . 6,919 
8/18 
tv total fungicides 22,437 
Table l.b. T iming, number , and rates of herbicide applications based on active ingredient 
c 
Total 
Rate (ai/A) Rate (ai/"') pound s 
• b NO. M No. of po< poe Rate (ai/A) active 
Acres Time of applications applications application application per year ingredient 
Herbicide Formulation treated application (Range) (average) (range) (average) (average) Iyear 
2,4-0 OaC1'lmine 40 
" 
5/26- 8/4 , ,"0 
'"' 
'b . 1.8 lb. 
'"' 
'b. 
" dichlobeni l Casoron 4G , 4/5, 12/8 , '"0 4 . 0 - 5.6 lb. 4.5 lb. 4 . 5 lb. , 
diuron KarmeK DF 10> dormant-12/22 1 1.0 1.6- 7 . 8 lb. , .. lb. 
'"' 
lb. 
'" g lyphosate Roundup 
" 
5/19-11/10 1- , ,"5 . 8 - 4.8 lb . 1. 1 lb. 1.1 lb . 
" oryzalin Surflan A.S. , 5/28 1 '"0 4.0 lb . 4.0 lb . 4.0 lb . n 
paraquat GramaKone HO pink-8/4 1 '"0 4.5-12 . 0 oz. 8.1 oz. 8.1 oz. 
" Super 
simazine Princep 80W , dormant- , '"0 2 . 0 lb. 2 . 0 lb. 2 . 0 lb. , 
petal fall 
Princep 90 51 pink- 6/16 1 ,"0 
'"' 
lb. 1.8 lb. 
'"' 
lb. 
" C1'lUber, 
Simazine 90G 
W tota l simazine 
" 
dormant- 6/16 1 '"0 1.8 - 2.0 lb. 1.8 lb. 
'"' 
lb. 
" 
terbacil Sinbar 80WP 
" 
donoant-12 /12 1 1.0 . 8- 3.6 lb. <.5 lb . 2 . 5 lb. 
'" 
total herbicides m 
Table 1.c. Tilling , number, and rates o~ insecticide appl ication& based o n a ctive i ngredient 
c 
Total 
Rate (ail .... ) Rate (ail .... ) pounds 
• b "0. of No. of po< poe Rate (ail .... ) active 
.... cres Tille 01' applications spplications application application per year ingredient 
Insecticide FOrIulation troated applicatio n (range) (average) (range) (average) (average) Iyear 
a:l:inphos - .... zinphos- ... tight 1-10 
'"' 
. 1- 1.9 lb . .6 lb . 2.8 lb. 1,253 
.ethyl methyl 35WP, cluster- 9/ 1 
Cuthion 35WP 
.... :l:inph05- 1,14 1 tight 1-14 .., . ,- .51 lb. .6 lb. 3.4 lb . 3,8751 
methyl 50WP, cluster- 9/1 
Guthion SOWP 
total a:l:in- 1,5851 tight 1-14 '.0 .1- 1.9 lb . .6 lb. 3.2 lb. 5,083 
phosmethyl cluster-9/l 
c arbaryl Sevin 4F' 
" 
6/30 , L' 5.60:1: . 5.6 oz. 5.7 oz. 
" c h lorpyri fo s Lorsban 4E 'n silver tip- , LO .5- 1.3 lb . .7 lb. .7 lb. m 
pink 
... Lor.ban 50W 
'" 
tight ,- . 
'"' 
.2- 1.2 lb . .6 lb. . 51 lb. m 
cluster-7/28 
total chlor- .n silver tip- ,- , 
'"' 
. 2- 1.3 lb . .6 lb . .8 lb. m 
pyril'os 7/28 
cyhexatin Plictran SOW 
" 
8/11- 8/25 , , .. .5 lb. .5 lb. 1. 0 lb. 
" dicofol Kelthane 35WP 
" 
7/2 1-8/25 ,- , LS 8.4 - 9.0 oz. 9.0 0:1:. 51.S oz. 
" Ke lthane <IF , 7/14 , L' 17.60t. 17.6 0:1:. 17.60t. , 
tota l dicofol .. 7/ 14-8/25 ,- , U 8. 4-17.60:1:. 9.4 o:/:. 10.0 o~. 
" 
dilllethoate Dime thoate 
" 
7/ 14 , LO 1. 5 lb . 1. 5 lb. 1. 5 lb. W 
<EC 
endosulfan Thiedan SOWP 
." 6/23-8/4 ,- . 
'"' 
.3 - 2.0 lb. 9.6 0:1:. 15.2 oz. .., 
fenvalerate Pydrin 2.4Ec >0 pink , LO .5 - 1-1 oz. .9 o z . .9 oz. , 
Tllble 1. c. Continued 
0 
Totlll 
Rate (ai/A) Rate (lli/ ... ) pounds 
• b No. of No. of pec pec Rllte (ai/A) active Acres Time of IIpplic"tions IIpplications application application per year ingredient 
Insecticide Formulation treated app lica tion (range) (average) (r",nge) (",ver"'ge) (IIver",ge) /year 
formetanate Carzol SP 1,062 pet",l f"U - ,- , U 4 . 4-22.1 oz. 11.8 oz. 1 2.5 oz. 
'" hydrochloride 8/18 
lIlethomyl Lann",te 1.8L , 
'I' , >'0 7 .2 oz. 7.2 oz . 7 . 1 oz. , Lannate 90SP 
" 
6/30, 7/21 , >'0 1.6-11.4 oz. 2 . 7 oz. 2 . 7 oz . , 
total methomyl n 6/2-7/21 , >'0 1.6-11.4 oz. 3 . 1 oz. 3.1 oz . , 
methyl Penncap-M 
'" 
5/26 - B/25 ,- , U 12.8-16.0 oz . 12.B oz . 
'"' 
lb. H. 
parathion 
oxamyl Vydate L no pink- B/IB 1- , 
'"' 
6.0-24 . 0 oz. 13 . 2 oz. 13.2 oz . m 
oxythiquinox Morestan 
" 
pink 1 >'0 1.3 oz. 1. 3 02:. 1 . 3 oz. , 
25WP 
permethrin Ambush EC 
" 
pink , >'0 2.5 ot . 2 . 5 oz . 2.5 oz. , 
U. Pounce en tight 1 - , L< . 5- 2. 4 0'- 1. 7 o z . 2 . 3 oz . no 
3 . 2EC cluster -
petal tall 
Pounce 25WP 
" 
pink , LO 1. ° oz . 1.0 oz . 1. 0 oz. , 
total 
'" 
tight 1 - , 1.2 .5 - 2.5 oz. 1.7 oz . 2.2 oz. DO 
permethrin cluster-
petal f all 
phosmet Imidan 50WP ", tight ,- , U . 2- 2 . 3 lb. >'0 l b. U lb. 1,017 
cluster-9/8 
phosphamidon Phosphamidon ,,, 6/30-7/7 , >'0 3 . 0-12.0 oz. 9. ° oz . 9.0 oz . 
'" 
0-
Table 1.c. Continued 
Insecticide Formulation 
propargite omite 6E 
omite JOWP 
total 
propargite 
superior oil Superior 
oil 
60-7sec 
• Acres 
treated 
'" 
'" 
1,149 
1,329 
Sunspray Oil 6£ 
Dormant oil 
Spray oil 
b 
Time of 
application 
6/16-7/28 
6/2-9/8 
6/2-9/8 
silver tip-
'I' 
total insecticides (not including superior oil) 
No. of 
applications 
(range) 
,- , 
,- , 
,- , 
,- . 
No. of 
applications 
(average) 
'-' 
LO 
LO 
'-' 
Rate (ai/A) 
po, 
application 
(range) 
.4- 1.1 lb. 
.)- 2.1 lb. 
.3- 2.1 lb. 
4.3-63.9 lb. 
Rate (d/A) 
po, 
application 
(average) 
1.1 lb. 
1. ° lb. 
1.0 lb. 
25.6 lb . 
Rate (ai/A) 
per year 
(average) 
2.) lb. 
1.4 lb. 
1.6 lb. 
29.1 lb. 
c 
Total 
pounds 
active 
ingredient 
/year 
". 
1,253 
1,838 
38,668 
10,961 
-..l 
Table I.d. Timing, number, and rates of growth regulator applications based on active ingredient 
Rate ( a i/A) Rate (ai/A) 
0 b "0. of '0. of po, po, 
Growth Acres Time of applications applications applic ation application 
regulator Formu lation treated application (range) (average) (range) (ave rage) 
carbaryl Sevin 5 0WP 
'" 
petal fall- ,- . 
'" 
.9- 4.0 lb. 
'-' ". 8/25 
naphthalene- Fruitone -N 
'" 
petal fall- 1- , 
'" 
. ,- .4 oz. .3 o~. 
acetic acid 6/9, 9/15 
Klingtite 256 
" 
5/19, 9/15 , 
'" 
. 1 oz. . 1 oz . 
total NAA 
'" 
petal fall - ,- , U . ,. . 4 oz . .3 oz. 
6/9, 9/15 
total growth regulators 
Table I.e. Timing, number, and rates of rodenticide applications based on active ingredient 
Rodenticide 
chlorpha c i-
none 
zinc 
phosphide 
Formulation 
Rozol Paraf-
finized 
Pellets 
Orchard 
Mouse Bait, 
o 
Acres 
treated 
US 
'" 
Zinc Phosphide 
total rodenticides 
" 
b 
Time of 
application 
1/6, 2/24, 
11/17-1 2/29 
4/90, 8/4, 
11/l0-12/8 
No. of 
applications 
( r ange) 
, 
,. , 
No . of 
applications 
(average) 
'.0 
'-' 
Rate (ai/A) 
po, 
application 
( r ange) 
.002- . 003 oz. 
1.9- 4.8 oz. 
Ra te (ai/A) 
po, 
application 
(average) 
.002 oz. 
3.5 oz. 
Rate (ai/A) 
per year 
(average ) 
'-' lb . 
. 3 oz . 
. 2 oz. 
.3 oz • 
Rate (a i/A) 
per year 
(average) 
.01 oz. 
3.5 oz . 
c 
Total 
pounds 
active 
ingredient 
/year 
m 
5 
, 
, 
m 
c 
Total 
pounds 
active 
ingredient 
/year 
., 
103.7 
103 .8 
Table 1.t. TiMing, n~.o.r, and rates ot .icron~trient applications based on torm~lation 
Rat. Rat. d 
(tor-/A) (tor./A) Rate Total 
0 b No . ot No. ot per per (tOr./A) amount 
Acres Time ot applications applications application application per year tor.ulation 
Micronutrient FOnlulation treated application (range) (averag.' (range) (average) (average) per year 
calcilUl! Calcil.lll 6\ 7 6/2-8/4 , '.0 .7 g1. .7 91. J. 6 91. 25 91. 
Cal Chloride 27J 6/23-9/22 1- , 2.0 4.0- 8.0 lb. 6.8 lb. 17.3 lb. 4,723 lb. 
77-80\ 
Sorba-Spray 
" 
8/. 1 1.0 1.0 qt. 1.0 qt. 1.0 qt. 18 '11. 
CalciWl 8' 
total calciu. m 6/2-9/22 1- , '.0 
Nutra-Phos 24 Zn, Ca, P205 m 5/19-7/14 2- , 2.' 3.0- 7.0 lb. 3.0 l b. 8.7 lb. 1,523 lb . 
Nutra-Pnos 12.5\ Zn, m 6/2, 6/23 2 2.0 3.0 lb. 3.0 lb. 5.2 lb. 910 lb. 
Super K 16\ N, 
Powder 13\ P205, 
34.5' K20 
00 Nutra-Phos 5.S\: Zn, m 7/14 1 1.0 3.2 lb. 3 . 2 lb . 3.2 lb . 560 lb. 
"'1 Powder 5.5\ Mg, 
10.5\ ca, 
25\" P205 
Solubor 20. S\" B lJ bloom-7/14 1- 2 .., 1.4- 5.0 lb. 2.5 lb. 3 .8 lb. 49 lb. 
Sorba-Spn.y .5\ B, 5\ Ca m 6/2-7/14 , J.O 1. 0 qt. 1. 0 qt. 2 . 8 qt. 123 '11. 
CoB 
Sorba-Spray 1\ B, 1\ Zn, m 6/2, 7/14 1 1.0 1. 0 qt. 1. 0 qt. 1.0 qt. 45 91. 
ZBK 1.5\ N. 
n K20 
Zinc Cnelate 9\ Liquid , 6/16, 7/1 2 2.0 1. 1 qt. 1. 1 qt. 2.1 qt. l 91-
Table 1.a.-f. Footnotes 
0 
Acres treated is a projection trom 297 acres repreaented by growers as repreaentative ot total orchard treated (1,685.8 AI. 
b 
The dates expressed are the week ending dates tnat a chemical was used . 
e 
Calculated on acres treated x rate (a i/A) per year. 
d 
Calculated on acres treated x rate (tor./A) per year . 
Table 2.a. Use and cost of fungicides by formulation 
• 0 
, 
Fontlulation Rate/A/ Formulation Rate/A/ Formulation b Total amount Total 
cost/ application cost/A/ year cost/A/ Acres formulation formu l ation 
Fungicide Formulation uni t (average) application (average) year treated applied/year cost/year 
benomyl Benlate 50WP, , 16.76 lb. 4 . S oz. , 5.03 '-' lb. $ 28.49 1,249 2,123 lb. $35,584 
500F 
captan captan 50WP 2.42 lb. 2.5 lb. 6 . 05 17.4 lb. 42.11 1,093 19,018 lb . 45,026 
Captan SOWP 3.88 lb . 1.5 lb. 5.82 '-' lb . 17.07 ". 1,602 lb. 5,213 Captec 4L 21.9 4 glo 1. 0 qt. 5.49 1. 0 g1. 21. 94 
" 
44 gl . 
'" 
total captan 1,501 53,20 4 
dodine Cyprex 55W 10.00 lb. .9 lb . '1.00 1., lb. 19.00 
'" 
1,081 lb. 10,811 
fenarimol Rubigan EC 291. 75 g1. 4. 2 flo 0'- 9 . 57 16.9 f1. 0' . 38.52 1,014 134 glo 39,059 
fer bam Fer bam 75WP, 3 . 29 lb . 2 . 2 lb. 7 . 24 ••• lb. 14.48 100 
'" 
lb. 2,317 
Carbamate woe 
mancoteb Dithane DF 2.85 lb. 1.~ lb. J. 71 4.0 lb. 11.40 , 
" 
lb. 
" 
-
Dithane H-45 2 . 45 lb. 1.1 lb. 2 . 71 , .. lb . 8.35 
" 
78 lb. m 
'" 
Hanzate 200DF 2 . 90 lb . , .. lb . 6.96 6.6 lb. 19.14 90 
'" 
lb. 
'" Penncozeb SOW 2 . 41 lb. '.0 l b. 4.82 '-" lb. 18.80 
" 
10> lb . 00
total mancozeb 
" 
1,496 
l:Iancozebj Dikar WP 2.73 lb. ,., lb. 7 . 10 2.S lb. 7 .64 m 490 lb. 1,337 
dinocap 
metiram Polyram 80DF 2 . 33 lb . ' . 0 lb . 5 . 99 9.0 lb. 20.97 
" 
m lb. 1,049 
myclobutanil Nova 40W 3.85 oz . 4.1 oz. 15 . 79 9 . 6 oz. 35 .96 m 
'" 
lb. 34,558 
sulfur Sulfur 83WP 
. " lb. 3 . 0 lb . . " ' .1 lb. . " '" '" 
lb . ". 
thiophanate- Topsin H 7 0WP 16.47 lb. 8 . 6 oz. 8 . 85 '-' lb. 19 . 76 In
'" 
lb. 7,726 
methyl 
thiram Thiram 65WP 3. 18 lb. 2.9 lb . 9.22 '-' lb. 23.53 1,442 10,671 lb. 33,930 
total fungicides 221,215 
Tabl. 2 . b. Use and cost ot herbicides by formulation 
• c d FOrJllulation Rate/AI FormulatioTi RatelAI FOrD-ulation b Total a.ouTit Total 
costl applicatioTi cost II.I year costl "I Acres forw.ulatloTi forlilulation 
Herbicide Formulation unit (avere'1el applicatioTi (avera'1e) yeer treated applied/year cost/year 
2,"-0 Oacaaine 40 $ 23 . 00 ql. 2.0 qt . S 11.50 2.0 qt. $ 11.50 
" 
12 9'1. , 
'" dichlobenil Casoron " G 1. 63 lb. 113.0 lb. 184.lSI 113.0 lb. 184.19 , 113 lb. m 
diuroTi Kar.ex Of' 4 . 76 lb. 3.0 lb. 14.28 3.0 lb. 14.28 
'" 
303 lb. 1,442 
glyphosate RouTldup 56 . 38 '1l. 1.1 qt. 15.51 1.1 qt. 15.51 
" 
12 gl. 
'" oryzalin Surtlan A.S. 67.05 '1l. 1.0gl. 67.05 1.0g1. 67.05 • 8 gl. '" paraquat Graaoxone Super 36.00 gl. 1. 3 qt . 11. 70 1.3 qt. 11.70 no 36 gl. 1,287 
ai_zine Princep 80W 3.20 lb. Z.5 lb. 8.00 2.5 lb. 8.00 , 8 l b . 
" Prineep 3. 57 lb . 2.0 lb. 7 . 1<10 2.0 lb. 7.14 
" 
102 lb. 
' " Caliber 90, 
si.aziTie 90G 
N total sillaziTie 54 
'" 
0 
terbacil Sinbar SOWP 25.70 lb . 3.1 lb. 79.67 3.1 lb. 79.67 
" 
257 lb. 6,613 
total herbicides 11, "OS 
Tl!Oble 2.c, Use and cost of insecticides b y f ormulation 
• 0 d FOrlllulation Rate/A/ Formulation Rate/AI Formulation b Totl!Ol amount Total 
cost/ applicat i on cost/AI year cost/A/ Acres formulat ion formulation 
Insecticide Fonnulation unit (average ) application (average) year treated applied/year cost/year 
azinphos - A,dnphos- S 4.83 lb. 1. 6 lb. S 7 .33 '-' lb. S 38.16 
'" 
3,539 lb . $17,096 
methyl methyl 35WP, 
Guthion 35WP 
Azinphos - 6.i6 lb. 1. 1 lb. 7.44 '-' lb. 45.97 1,14 1 7,759 lb . 52,452 
methyl SOW? 
Guthion soW? 
total azinphos- 1,589 69 , 548 
methyl 
• 
carbaryl Sevin 4F 2 4 .)0 gl. . 7 pt. 2.13 .7 pt . 2.13 
" 
5 gl. lU 
chlorpyrifos Lorsban 4E 47.32 gl. 1.3 pt. 7 . 69 1.) pt. 7.69 no 52 gl. 2,438 
N Lorsban sow 5.29 lb. 1. 1 lb . 5.82 '-' lb. 9.52 
'" '" 
lb. 3,370 
totl!Ol chlor- m 5,808 
pyrifos 
, 
cyhexa tin Plictrl!On 50W 19.85 lb. 1.0 lb. 19.85 '-' lb. 3 9 . 70 
" 
50 lb . 
'" dicofol Kelthane 35WP i,95 lb. 1 . 6 lb . 12.72 LO l b. 13.52 
" " 
lb. 
'" , 
Ke lthane 4F 41.00 g1. 2.2 pt. 11. 28 2.2 pt . 11. 28 , 7 pt. H 
total dicofol 
" '" 
dimethoate Dimethoate 4EC 31.11 g1. 2.9 pt. 11. 28 2.9 pt. 11. 28 
" 
36 g1. 1,105 
endosulfan Thiodan 50WP 6 . 00 lb. l . 2 lb . i.20 
'-' 
l b. 11. 40 
'" 
929 lb. 5 ,5iS 
f envalerate Pydrin 2.4EC 65.00 g1. 3.1 f1. 0'- 1. 57 3 . 1 f 1. 0'- 1. 57 
" 
2 pt. H 
formetanate Carzo l SP 32.78 lb. .8 lb. 26.2 2 ., lb. 29.50 1 , 062 956 l b. 31,329 
hydrochloride 
Table 2.c. Continued 
• c d Foraulation Rate/A! FOt'1llulation Rate! A! Foraulation b Total aaount Total 
costl application cost/AI year cost/AI Acre8 ton.ulation toraulation 
Insect i c ide Fot'1llulation unit (avQraqe) applieation (averaqe) year treated appll~/ye.ar cost/year 
.eth.o.yl Lannate 1. 8L $ 41.11 91. 2.0 pt . $ 10.28 2.0 pt. $ 10.28 , 6 pt. , H 
LannatQ gasp 20.51 lb . J.O 02.. 3.85 3.0 02.. 3.85 
" 
5 lb. ". 
total lIIetho_yl H DO 
lIIeth.yl Ponneap-M 22. 70 91. 1.6 qt. 9.08 6.8 qt. 38.59 
'" 
172 91- 3,898 
parathion 
oxamy1 Vyd.ate L 58.12 91. 3.3 pt. 21.97 3.3 pt . 23.97 
'" 
87 ql. 5,034 
oxythiquinox: Morestan 25WP 11.23 lb. 5.3 oz. 4.18 5.3 02.. 4.38 
" 
27 lb. m 
pen.ethrin A.lII.bush EC 114.55 91. 10.0 tl. 0'. 8.95 10.0 t1. oz . 8.95 
" 
5 q1-
'" Pounce 3.2EC 187. os 91. 4.3 t1. 02.. 6.28 5.7 t1. oz. 8. JJ 
.  40 q1- 7, 472 Pounce 25WP 14.58 lb. 4.1 oz. 3.74 4.1 oz. 3. 74 
" 
10 lb. m 
total pen.ethrin ", 8,159 
'" ph.oslllat I_idan 50WP 3. 57 lb. 2. ° lb . 7 . 14 3. 6 lb. 12.85 
,,, 2,034 lb. 7,260 
'" q 
ph.osphalllidon Phosph.alllidon 82.50 91. 9. ° tlo 0'. 5.80 9.0 tl. oz. 5.80 '43 18 ql. 3,149 
propar9i te o.ite 6E 90.17 g1. 1.5 pt . 16.91 3.0 pt. 33. 81 
'" 
95 91. 8,588 
o.ite 30WP 5.ll lb. 3.3 lb. 16.86 4 . 8 lb. 24.53 
'" 
4,296 lb. 21,954 
total propargite 1,149 30,542 
superior 011 Superior oil 7.64 g1. J.6 g1. 27.50 4.1 gl. 31. 32 1,329 5,449 91. 41,624 
60-70$OC 
Sun Spray Oil 6E 
Dormant Oil , 
Spray oil 
total insecticides (not i ncluding superior oil) 173,630 
T~ble 2.~. Use and cos t of gro~th regu l a tor s by formulation 
• 
, d 
Formul"t ion Ra~/A/ Fot1l!ulation Rate./A/ Forlllu l a t ion b Total amou nt Total 
Grovth cost/ applic~tion cost/A/ ye~r cost / A/ Acres forlllulation fot"lllul a tion 
regulator fot1l!u la tion uni t (a vera ge) ~ppl1cation (a verage) ye~I" treated applied / year cOllt/y6~r 
• 
caI" baI"yl sevin 50WP , 2. 9 0 lb . , .. lb. , 9.86 , .. lb. , 9.86 >OJ 69 0 lb. $ 2,002 
naphtha l ene - Fruitone N 8. 1 8 lb. 9.6 o~ . 4 .91 9.6 oz. 4 .9 1 
'" 
". l b. 3,7 . 7 
a c eti c a ci d 
Kli ng-tite 256 11 1. 56 g 1. 2.0 fl. oe. 1. 74 '-' n. 0'- 2.15 
" 
1 91. 122 
t ota l 'AA 
'" 
1 ,18 4 
t otal grovth regu l ators 1,386 
Table 2.e. Use and cost of rode n t icides by f o t"lllu l ation 
N d W • 
, 
Formulation Rate/AI Formulation Rate/A/ Formu lation b Tot~l a lllount Tot al 
c o stl applica tion cost/A! ye a r c ost/ A/ Acres formulation f Orlllu lation 
Rodentic ide Forlllula tion unit (average) applicat ion (avarage ) year treated applied/year cost/year 
chlorpha- Rozol PlIrll f - $ 1. 29 l b. 2. 8 l b . , 3,61 16.6 lb . $ 21.41 m 2,905 lb. $ 3,7 47 
cinone tinized Pellets 
zinc Orchard Kouse • 7 0 l b . 10 . 8 l b . 7.56 10 . 9 lb . 7. 63 
'" 
5,167 lb • 3,617 
phosphide Bait, Zinc 
Phosphide 
total rodenticides 7, 36 4 
N 
"'" 
, 
Table 2.r. Use and coat or aicronutrients by roraulation 
Kicro-
nutrients 
calciua 
Nutra-Phos 
" Nutra-Phos 
Super K 
Powder 
Nutra-Phos 
Mq Po .... der 
Solubor 
Sorba-Spray 
ca. 
Sorba-Spray 
"K 
Zinc Che late 
FOrJIulation 
Calciua 6' 
Cal Chloride 
77-80\ 
Sorba-Spray Ca 
total calcium 
Zn, Ca, P20S 
12.5\ Zn, H i \ N, 
13\ P205, 
34.5\ KlO 
• FOrJIulation 
cost/ 
unit 
$ 7.00 gl. 
. 29 lb. 
9.1-4 gl. 
1.37 lb. 
1. 63 lb. 
5.5\ Zn, 5.5\ Kg, 1.47 lb. 
10.5\ Ca, 
25\ P205 
20.5' B .78 lb. 
.5\ B, 5\ Ca 10.61 9l. 
1\ B, 1\ Zn, 13.61 '1l. 
1.5\ N, 6' 1(20 
9\ Liquic.1 12.94 '11. 
total micronutrients 
Table ;2:. a. -f. Footnotes 
• 
Rate/A/ 
application 
(avera ge ) 
.7 9l. 
6.8 lb. 
1.0 qt. 
3.0 lb . 
3.0 lb . 
3. lib. 
2.5 lb . 
1.0 qt. 
1.0 qt . 
1.1 qt. 
Foraulation 
cost/A/ 
application 
$ 4.90 
1.97 
2.29 
4.11 
4.89 
4 . 70 
1. 95 
2 . 65 
3.40 
3.56 
Rate/AI 
year 
(average) 
3.6 9l. 
17.3 lb. 
1.0 qt . 
8.7 lb. 
5. lib. 
3. lib. 
3.8 lb . 
2.8 qt . 
1.0 qt. 
2.1 qt. 
Foraulation 
cost/A/ 
year 
$ 25.20 
5.02 
2.29 
11.92 
8.48 
4.70 
2.96 
7.43 
J. 40 
6.79 
b 
Acres 
treated 
7 
m 
" 
'" 
175 
175 
no 
13 
no 
m 
, 
c 
Total a.ount 
roraulation 
applied/year 
25 9 l. 
4,723 lb . 
18 gl. 
1.523 lb. 
910 lb. 
560 lb. 
49 l b. 
123gl. 
45 gl. 
3 '11. 
Source: Connecticut retailers who s ell a'1ricultural Chemicals (AUgust, 1991) unless otherwise footnoted. 
b 
Acres treated i. a projection from 297 acres represented by '1ro .... ers as representative or total orchard traated 
c 
Calculated on rate/acre/year x acres treated. 
• Calculated on foraulated cost/acre/year x acres treated. 
• Carbaryl is listed under insecticides and '1rowth requlator s. Combined roraulation east/year i. $2 , 122 . 31 . , 
Source: Connecticut retailers who sell a'1ricultural chemicals {19861. 
q 
Source: Connecticut r etailers .... ho sell agricultural chemica ls (September, 1990) . 
• Total 
roraulation 
cost /year 
$ no 
1 , 370 
'" 
1, 713 
2,086 
1,484 
m 
" 1,300 
'OS 
41 
8,090 
(1,685.8 A). 
IV 
'" 
Table 3. a . Fungicide: percent of acreage treated by application method 
Fungicide Forll'lUlation Air blast 
benomyl Benlate 50WP 
" Benlate 500F 
" captan Capt<ln 50WP 
" Captan 80WP 
" Captec 4L ,co 
dodine Cyprex 65WF 
" fenarimol Rubigan EC >CO 
fer bam Ferbam 76WP 
" Carbamate WOG >CO 
mancozeb Dithane DF >CO 
Dithane M-45 >CO 
Manzate 200DF >CO 
Penncozeb 80W >CO 
mancozeb/dinocap Dikar WP >CO 
metiram Polyram BODF >CO 
mycl obutanil Nova 40W >CO 
sulfur Sulfur 83WF >CO 
thiophanatemethyl Topsin M 70WP >CO 
thiram Thiram 65WP 
" 
Table 3.b. Herbicide: percent of acreage treated by application method 
Herbicide 
2,4-0 
dichlobenil 
diuron 
glyphosate 
oryzalin 
paraquat 
sima~ine 
terbacil 
Formu l ation 
Dacamine 40 
Casoron 4G 
Karmex DF 
Roundup 
Surtlan A.S. 
Gramoxone Super 
Princep BOW 
Princep 90 Caliber 
Simazine 90G 
Sinbar 
Handgun 
" 
'" , 
>CO 
, 
H<lndgun 
, 
, 
, 
, 
, 
, 
, 
Boomsprayer 
or other 
"0 
"0 
"0 
" 
" 
>CO 
>CO 
" 
Table 3.c. Insecticide: percent ot acreage treated by application lIlethad 
Insecticide Formulation Air blast Handgun 
azinphoslllethyl Azinphosmethyl 35WP >0, 
Guthion 35WP >0, 
Azinphosmathyl 50~~ 100 
Guthion 50WP 100 
carbaryl Sevin 4F 100 
chlorpyritos Lorsban 4E 100 
Lorsban 50W 100 
cyhexatin Plictran 50W 100 
dicotol Kelthane 35WP 100 
Kelthane 4F 1 00 
dilllethoata Dimathoate 'lEC 100 
endo.ulian Thiodan 50WP 
" 
, 
ienvalarate pydrin 2 _ 4EC 100 
tormetlnlte Carzol SP 100 
hydrochloride 
metholllyl LlInnate 1.8L 100 
Lannate 90SP 100 
N methyl parathion Penncap-M 100 a, oxamyl Vydate L 
" 
10 
oxythiquinox Morestan 25WP 100 
pet'lllethr in bbush EC 100 
Pounce 3_2EC 100 
Pounce 25WP 100 
phoslIlet Imidan 50WP 100 
phosphalQidOn PhosphalD.idon 100 
propargite amite 6E 100 
amite 30WP 
" 
, 
superior oil Superior ail 100 
60-70sec, 
Sun Spray ail 6£, 
Dormant Oil , Spray oil 
N 
..... 
Tab le 4.a. Expected cha nge s in quality, y i e ld, and cost with the use o ( a lternative Cungicides and/ o r ~ethods 
Fung ic ide 
benomyl 
captan 
dodine 
t enari lllol 
C ... rbam 
.yc lobutanil 
t h iopbanat ... -
m ... thyl 
Alternate: p ... sti c ide 
lind /or method 
p t an is supe 
Expe c ted c hange in 
guOl1t'i wi tb alternate 
Don ' t 
No cbg. I nc. o ... c . know 
£xpected cbange i n 
yie l d with al ternate 
Don ' t 
No cbg. Inc. Dec. kno w 
£xpected c h ange in 
cost wi th alte rnate 
Don ' t 
Ho c bg . Inc. Dec. kno w 
L ._, 
' 1 0 -2010 pr_Q!:!_uc t l 
x 
z.n 
_ ><. 
, 0\ 
'" 00 
Table 4.a. Continued 
Fungicide 
thiram 
captan/ 
benomyl 
captan/ 
fenarimol 
captan/ 
myclobutanil 
Alternate pesticide 
and/or !!:lathed 
Expected change in 
quality with alternate 
Don't 
No chg. Inc. Dec. know 
x 
x 
Expected change in 
yield with alternate 
Don't 
No chg. Inc. Dec. know 
Expected change in 
cost with alternate 
No chg. Inc. Dec. 
problem) expensive) 
x 
Don't 
know 
x 
IV 
'<> 
T~bl e 4.~ . Continued 
Fungicide 
captan / 
thiophanAte-
methyl 
c aptan/ 
thiram 
dodine/ 
lIycl obuta n i 1 
t enari moll 
ter~m/ 
thiophanat e · 
methy l 
thirAm/ 
dod ine 
t hi rall>/ 
fenarimol 
thi ram/ 
. yclobutAni l 
thiram/ 
thiophanate-
methy l 
Alter na t e pesti cide 
And/ or lIIethod 
Th ira m 
Su lfur 
Benh-fe/ captan 
Sulfur/ Benl ate 
Thi r am 
Su lfur 
c a ptan fl'e r bam 
Fuq 
Expected c hange i n 
a~ity witn a lte~nate 
Do n' t 
No chg. I nc. Dec . kno w 
• 
• 
• 
x 
• 
• 
• 
• 
" •
x 
~nd cut d own wi l d- x 
trees . r e gave c edars v ith i n 1/2 ~ i le . 
Fe rba m -- ---- - x ( ':Ode----ratel 
Th i r am x ( lIode r a t e ) 
Expec ted change i n 
yie l d with Alte ~na te 
Expecte d change i n 
cost with A lte~nA te 
Do n ' t 
No chg . Inc . Dec. kno w 
Don' t 
NO chg . I nc . Dec. know 
• 
• 
• 
• 
• 
• 
• 
• 
" • 
--~. 
• 
• 
x (s"iig ht f ru it a bOr t 
x ( f reque nc yof 
spraying) 
x( f requency of 
spr aying} 
• 
• 
x(freque ncy of 
spraying) 
x ( f requene y of 
-_"R.oytnq) 
• 
x 
• 
• 
• 
fro m i n fect.iq.n~)~.-_ _ _ 
x ( s light· crui t abort 
X( HOVA cost 
• $2 5/ "-) 
• c~ptan /Topsi n -M x X from i Dfecti o n 1 ____ -"".,,-__ __ 
COMM ENT (S ): ~ W ith EBOC yo u used one materi ~ l o n summer disea ses, now ha ve to use combinat ion o f materials. " 
"Prevent ive fungi c ide (Thiram or Capta n/ Benlate) wi ll increase o ne' s cost because yo u have t o 
spra y e v e ry 1 d ays vs. 10 dA YS cycle wi th Thirall or Captan plus Rub i gan o r Nova.~ 
"Manco zeb nee ds t o come back . " 
~ W i th di thiocA~bAmAtes o tf the mArk et, there Are vary tew good fungicides l eft. The ne w stero l 
i nhibit o rs ~re ve ry expensive . " 
Tabla 4 .b. Expected changes in quality, yield , and cost with the use ot alternative herbicides and/or methods 
Herbicide 
2, 4-D 
qlyphosate 
paraquat 
51_zine 
terbacl1 
W terbacil/ 
o d iuron 
Alternate pesticide 
and/or method 
Expected change in 
quality with alternate 
Don ' t 
No chg. Inc. Oec. know 
~~!l "'tl 
EXpec ted change in 
Yield with alternate 
Don ' t 
No chg. Inc. Oec. know 
(5_11 am ' tl 
Expected change in 
cost with alternate 
Don't 
NO ehg. Inc. Dec. know 
ter boci l l Surflan x X X 
sillazine 
COMMENT(S): -Casaron, Si mazlne, Paraquat . There is a good selection ot herbicides to chOOse trom and I 
alternate every year. Herbicides are only used under the trees where .owing i s not possible.-
w 
Tabl~ 4.c . Expec ted c hanges in qual ity , yield , and cost with the uSe of al t ernative insecticides and / or ~ethod5 
Insecticide 
al<inphoslIIethyl 
car baryl 
Alternate pesticide 
and /or method 
Expected cha nge i n 
Qyality ¥ ith alterna te 
Don ' t 
No c hq. Inc. Dec. know 
Expect.d change i n 
y ield with a l t ernate 
Don ' t 
No chg . Inc. De c. know 
Expec ted change in 
cost wi t h alternate 
No c hg. 
Don ' t 
Inc. Dec . know 
idao x x x 
• 
• • 
. sawf ly . c u rculio to t1 •• • pray ~_. ---------------------0------------------
Trap for CUddling .oth , X X X 
app le maqqot (no t r APS tor leafain«rs l , 
No alternate 

W 
W 
Tab.le 4 .c. Cont inued 
Insecticide 
Alternate pesticide 
and/or method 
Expected change in 
quality with alternate 
Don't 
No chg. Inc. Dec. know 
• 
Expected change in 
yield with alternate 
Don' t 
No chg. Inc . Dec. know 
Expected change in 
cost with alternate 
Don't 
No chg. Inc. Dec. know 
formentanate 
hydroch loride x x 
x x 
"------
x X 
x x x (but less 
------- -
e.tf..el::.t...i.lt..e+-
Superior Oil ~'-!lY '. AugustJ ____ • • x Encouraqe or introduce pr edators x _x __ x 
methomyl Pyrethroi~ ____ x __ x x 
Vydata x x __ x 
yydate . x(lonqer residual) x X 
None 
methyl GuthJ,.on x x x(slight ) 
parathion lQY!U:ill<e s peeds r e sistance by some pests) 
Imidan x • Imidan/Guth ion x x -- ~ • Trapout apple maggot x x x (dep end on how 
much time spent 
and lifespan of 
_~r~l 
oxamyl Lannate , x x 
Lan nate , x(t iming crit i ca l , if x 
(ver y hard on mites) leaf miner severe enough, will cause 
tt:uit I1t:QP) 
Lorsban , x x 
pyrethrOTds x , , 
"one 
w 
... 
T~ble •. c. Continued 
Insecticide 
perJQethrin 
phosmet 
phosphamidon 
Altern~te pesticide 
and/or lQethod 
Expected change in 
Qyality with alternate 
Don't 
No chg. Inc. Dec. know 
(doesn't control leaf.iner) 
Expected change in 
yield with alternAte 
Don't 
No chg. Inc. Dec. know 
bug to determine if application is necessary. 
predators to take care . 
Expected change in 
cost with alternate 
Don't 
No chg. Inc. Dec. know 
labor } 
'-' 
'" 
Tab le 4. c . Continued 
Insectic ide 
propargite 
£xp.:ted change in 
Qua lity yith altern~te 
Expec ted change in 
yield ¥ith a l terna te 
Expected change in 
cos t wi th ~lternatc 
Alte r na te pesticide 
anel /or me thod 
Don 't 
No c hq. Inc . DBC . know 
Don' t 
No c hg . Inc. Dec . know 
Do n't 
NO c hg. Inc. Dec. kno w 
carzol 
Carzol 
car t ol 
Ke l t ha.ne 
}(s lthane 
~eltha.ne_ 
}(elthane 
Kefthano 
';slthane 
_ Keithane 
Mo r estan 
~rior 
Vsndex 
,,--.. - ~ 
~ 
• 
x 
x 
oi:LPIlly , AIlqu&t ) 
!L 
x 
x 
x 
i(1Ti:t"""fe) 
x 
x 
10\ 
x 
x 
x 
" • 
x 
x 
x 
x 
x 
" x 
x(littlel 
x 
x 
x 
x 
x. 
___ ~x~_ x 
more preihltors - x --x 
• 
x ea lot) 
x 
x 
x 
_x 
(i .•. Stothorus punctvrn, hmb lyseius Callac j s) to poss ibly take care of tota l mite population . 
A new miticid%vicide. Omi t e 6E residual is short and mu l tiple applications required. 
None 
x 
x 
x 
"-
"-X 
x 
x 
x 
w 
~ 
Table 4.C . Continued 
Insectic ide 
luper10r oil 
azinphos.ethyl/ 
ehlorpyrifos 
super10r oil/ 
c hlorpyr1!os 
Alternate pesticide 
and/or .. ethod 
Carzol 
X.lthane 
Skip application 
Rone 
None 
None 
None 
None 
None 
No alternative 
No AlternAtiye 
VydAte 
Oil alone 
Expected chanqe in 
quality with alternate 
Don' t 
No chq. Inc. Dec. knov 
x 
x 
'" 
x 
Expected change in 
yield with AlternAte 
Don ' t 
No chq. Inc. Dec. know 
x 
x 
1-1001; 
x 
x{reduced effectiveness on 
aphid, .. ite, scales) 
x 
Expected chanqe in 
COlt with alternate 
Don't 
No ehq. Inc. Dec. know 
x(1ncrealed fre-
quency of 
."""".in<l 
x(increaled fre-
x 
quency of 
'praying) 
lOOt 
x(coi:t of 
Lon~n-$IO/""l 
i , 
.1. x " • " , 00 , CO 00 co 
OC N& o c 
II 
c . ! ~ 
H 
c. 
0 
" , 
• 
• 0 0 0 0 00 0 
0 c 
.8 ~' c 
" "" 
" 
'0 00 , 0 NO • 0 NN , l~ 0 ~ ~~ 0 -C " , • • 0 H " H , 
" 
-
0 0 0 
0 !~ , n c 0 0 • " 0 " 0 0 0 
• • -X , 0 , , 
• C • 
" 
• 
• • N 
" • , 
" 
N ,
" 0 
, 
• 0 
, 
0 
" • '. " 0 
" H 
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C 
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Table 4.a.-t. General CO~entB 
GENERAL COMMENTS: "The apple orchard is a part time business. We use a spray schedule rather than 1PM because spraying 
is limited primarily to weekends." 
"Kites and scab are my #1 pest control problems." 
"Alternate middle sprays saves one or two cover sprays by blowing through trees and treating at least 
75t of tree." 
"Alternat ives not considered due to lack ot time." 
"I have been working with the orchards since 1965 and I would have the following observations: First, 
you cannot possibly grow apples without spraying . Second, public in this area will not buy any apples 
which is visually detective." 
"It I can't get the necessary chemicals, I'll get out of the business." 
Tab l e 5. /1. Number of ", e re s a nd nUl:lber o f .. pplic .. : ions by rungal d isea se 
Common n" lIIe 
App l e s cab 
Apple rus ts 
Bitter r ot 
Black rot 
Calyx end rot 
Fly spec k 
Fru it r ots 
Powdery mildew 
Soot y bl otch 
Su_er d i seases 
White rot 
• No. of 
"eres treated 
1,2.19 
1,12 5 
'" 
'" 371 
'" 
'" on
'" H' 
" 
Percent of 
"cres treated 
100.0 
92. 3 
24.9 
60.8 
30.4 
78.7 
36.9 
68.6 
79. 0 
, .. 
Ll 
~ Tab le S.b. Number o f acres and numbe r o f applications for weeds 
" 
Common nallle 
Weeds 
b 
No. of 
"eres treated 
m 
Percent of 
acres trea ted 
'.2 
NO. of 
applications/acre 
(range) 
5-18 
1 -12 
1 - 11 
1- 19 
,- , 
2- 19 
, 
1-1 0 
1-1 9 
,- , 
, 
No. at 
applications/acre 
(range) 
,- , 
No. of 
appl ications/acre 
(average) 
.., 
.., 
5. 0 
5.' 
LS 
5. ' 
' .0 
••• 
.. , 
••• 
'.0 
1'1 0 . of 
appl ications/acre 
(average) 
1. ' 
Table S.c. Number of aCreS and number of applications by insect pest 
b No. of No. of 
No. of Percent of applications/acre applications/acre 
Common name acres treated acres treated (range} (average} 
Aphids 
Green apple aphid ", 23.8 ,- , L8 Rosy apple aphid '9' 39 . 8 ,- , '", Wooly apple aphid , ., , ,"0 
Aphids ' 8' 32.7 ,- , '-' 
c 
total aphids 1,359 91.2 ,- , '-' 
Apple maggot fly 1,489 100.0 1-11 '-' 
Borers '8' 18.9 ,- , , .0 Codling Iloth 1,137 76.4 1-11 '-' 
European apply sawfly 1,158 77.7 ,- . '-' Green fruitworms ,., 53.5 ,- , ,. , 
.... Leafhoppers 1,104 74 .2 ,- , '-' 
0 Leaflliners 1,329 89.2 ,- , '-' 
Leafrollers 1,086 72.9 1-12 '-' 
Mites 
European red mite 1,040 69.9 1-11 '-' 
Two-spotted mite n, 11.8 ,- , L8 
McDonald Ilite , •• 
, 
'-' 
Mites 
'" 
35.9 ,- , ,., 
c 
total Illites 1,207 81.1 1-11 '-' 
Plant bug 1,087 73. ° ,- . L5 
Plum curculio 1,469 98.7 ,- 8 , .. 
Scales 
'" 
56.9 ,- . 
'"' 
... 
T~blc ~ .a . Nu~ber o f acre s and nu~ber of appli c~tion s by growth requlator 
Common na.,e 
Pre-harvest d rop 
Thinning-
b 
NO . a t 
a cres t r e ated 
" 2" 
Percent o f 
a .::: res treated 
'-' 
17.1 
Tabl e 5.e . Number of acres and number at appli c a :ions by r odents 
Common name 
Rode n t s 
(vole " mi c e ) 
b 
No . of 
a cre s treated 
238 
Percent of 
acres treated 
16. 0 
Ta b l e 5. t. Number at a cres and nu~ber at applications by micro nutr i ents 
b 
"0. o r Per c e nt o f 
COl:ll:'J.on na ... e a c res treated acres treated 
Saran 
" '" Ca lciUlll 255 10.4
Zinc chelate 6 •• 
No . o f 
app11c atio ns/a c re 
( ra ng-e) 
, 
1- 2 
NO . a t 
application/acre 
{range} 
,- 2 
No. of 
applica tio ns / acre 
( range ) 
,- 2 
,- , 
2 
No. of 
applicati ons / a c r e 
(aver~g e) 
LO 
2.l 
No. of 
appl i c ations/acre 
(averaqe ) 
1. 1 
No. of 
applications/a c r e 
(averag-e) 
2.3 
2. 7 
2. 0 
.. 
IV 
Table 5 .•. -f. Footnotes 
• Acres treated is a projection from 229 acres represented by grov.r~ as representat ive ot 
total orchard treated (1,218.8 A). 
b 
Acres treated is a pro jection r rom 239 acres represented by gra vers as representative ot 
total orchard treated (1, 488.8 AI. 
c 
This fiqure is less than the total o t the above a c reai because, occasiona lly t wo or aore 
species were treated tor on the same acre • 
A 
'-' 
.... H ......... V'. 1"\ ...... "" ....... ,U,II, ..... "" ..... "V"...J 
1 .. Please choose one block in your apple orchard that rougtlly app rO ~lmates your operatIon in 1990 The block needs to be apple beanng tr cc~ 
2 Report every application 01 every pesticide used In 1990 lor !he block you choose ThIS inCludes hert llCldes .. insectIcides. lunglCldes . Illlhc,des. 
rodenllcldes. oils, tillnners .. elc .. 
3_ Record all uM S In ounces .. pounds. pints or gallons 
4. Label Rate: Provide lIle label ra te 01 unmixed material por 100 gal or pet acre. Typical answer might be 6 Ibst l 00 gal (6 pounds of unml, od 
mate rial per 100 gal of water) .. Re member to record unit 01 measurment (i.e. IbllOO gal or gat1acre). 
5 _ Actual Rate : How much matorial did you actually put In the tank per 100 gallons concentrate mix (or per 100 gallons dilute mi~ If apphed d li llt e )? 
Record all units as Ibs/l 00 gal, oz)1 00 gal, galll OOg al, or pilI 00 gal. 
6_ Acres Treated : it you sprayed herbicides in strips or bands . only report Ihe actual are a sprayed. 
7 . 11 you come across a question which you cannot answer. please continue l illing out the lorm as completely as you poSSIbly can 
SECTION B: 1990 Regu la r Spary Program Information 
Block 
Block name: ___ _ _ _____ _ 
Block size: acres 
Block produdion harvested: bushels 
Block production not harvested: bushels 
Gross income per harvested bushel: dol lars 
Your Actual 
Trade Name Label RatE! per Gallons 
Dale and ,," Rate 100 Gal 01 Mix 
Growtn Formulal ion (See inslruc- (see instruc- ". 
Stage (Ex. Captan SOW) tion ' 4) I" n 15 
"'" 
"-
Orchard 
Tolal area 01 apple bearing trees sprayed : acres 
Total product ion harvested: bushels 
Total produc1ion not harvested: bushels 
Average gross income per harvested bushel: Oollars 
Acres Type 01 Applical,on All PestiS) 
Trealed (check column) Targeled 
(see Inslruc .. Air H, cd ( spec~oC name 01 weed 
tion '61 Btast Guo OIher insect, fungus .. etc J 
Pest 1 
-
Pest 2 
Pest 3 
Pest 4 
----
Pest S 
Pest 1 
-Pest 2 
Pest 3 
Pest 4 
Pest S 
-
» 
:g 
(l> 
::l 
a.. _
>< 
... 
... 
SECTION C: 1990 Alternative Program Information 
For each of the pesticides you reported in sedion B: 
What alternative pesUcide could have been used? 
What alternate, nonchemlcal method could have been used? (ex. disease resistant varieties, use of purchased natural predators. Bacillus 
Thurlngiansis. removaVshredding of leaves, trapping. mowing Instead of herbicide, no treatment, etc. ) 
Date Name 01 
,,'" Pesticide AHemale Pesticide Expected Change in Expected Change in Expec1ed Change In 
GroWlh Reported in andlor Method Qualrty with Mema!e Yie ld with Alternate Cost Wi th A~ernilte 
Stage Section 8 (be spec~ic) (chedl one) (check one) (check one ) 
No cl'lange_ _ How Much? No cnange _ _ How Much? No change __ How Much ? 
Increase _ _ Increase 
- -
Increase 
- -
Oecrease _ _ Decrease 
--
Decrease 
--
lSi Alternate Oon'tKnow Oon'\ Know Oon', Know 
NO change_ _ How Much? NO Change _ _ How Much? No cnange __ How Much' 
Increase _ _ Increase 
--
Incre ase __ 
- ---
Decrease 
- -
Decrease 
--
Decrease 
- -
- - --
2nd Alternate Don't Know Don't Know Don't Know 
Nochange _ _ How MuCtl? No change __ How Much? No change __ I iow Muct;'? 
Increase 
- -
Increase 
- -
Increase __ 
Decrease Decrease Decrease 
1st Alternate Don'l Know Don1 Know Don't Know 
No change _ _ How Much? Nochange _ _ How Much? Nochange __ How Much? 
Increase 
--
Inctease 
- -
Increase __ 
Decrease 
--
Decrease 
- -
Decrease __ 
2nd Ahema!e Don't Know Don'l Know Don't Know 
Nochange _ _ How Much? No Change __ How Much ? No change __ How lAuch? 
Increase Increase Increase 
--
--
--
Decrease _ _ Decrease 
--
Decrease 
--
--
-
l sI Altemale Don'l Know Oon'\ Know Don't Know 
Nochangc _ _ How Much? Nochange _ _ How Much? No changc __ How IAlIcn? 
Increase 
- -
Increase 
- -
Increase 
-- -
Decrease Decrease Decrease 
- - - - --
2nd Alternate Don't Know Don', Know Don" Know 
-
